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Introduction
The causes and characteristics of the preovulatory LH surge have been extensively studied in spontaneously ovulating mammals (e.g. women, monkeys, sheep, hamsters and rats: see Fink, 1979) . Factors which contribute to the magnitude of the spontaneous LH surge include the increased secretion of LH-RH, a priming effect of LH-RH on the sensitivity of the pituitary to further LH-RH and a steroid-induced increase in responsiveness to LH-RH (Fink, 1979) . Rather less attention has been paid to the causes and characteristics of the LH surge in animals that ovulate reflexly. Studies of the rabbit (Hilliard, Pang, Penardi & Sawyer, 1975; Carlson, Wong & Perrin, 1977) and vole (Charlton, Naftolin, Sood & Worth, 1975; Milligan & MacKinnon, 1976) and rats kept in constant light (Brown-Grant, Davidson & Greig, 1973) have shown that mating results in a very rapid rise in LH levels in the blood, presumably reflecting an increased secretion of LH-RH. It is not known whether changes in pituitary response to LH-RH due to steroid feedback and/or LH-RH priming are also involved and therefore the LH response of voles to mating and to LH-RH administration was examined.
Materials and General Methods
Animals. Laboratory-bred voles from the colony in the Department of Physiology, King's College, London, were maintained as described by Milligan (1974) . Females were 2-and 5-month-old virgins exhibiting cornified smears. Males were breeding adults. For mating, an adult male was introduced into a cage containing a single female. Pairs that mated within 10 min of introduction were separated after the completion of the first ejaculatory series (Milligan, 1975b) by removing the male. In tests of receptivity of females, a small piece of adhesive plaster was placed over the vagina to prevent intromission before presenting the male for a 5-min period. Group A) or 5 min ( = 7; Group ) after mating, or were anaesthetized with ether for each blood sampling procedure (N = 8; Group C). All animals were bled at 20, 60 and 100 min after mating.
There was no significant difference between the LH concentrations in the three groups of females at any of the sampling times (Table 1) . Combining the results from all three groups, paired t tests revealed that LH values at 60 min post coitum were significantly lower than at 20 min ( < 0-05) and those at 100 min were significantly lower than those at 60 min ( < 0-01). There were no significant differences in the magnitude of the responses between any of the groups of females (P < 0-05) ( Table 2 ). after injection. Additional samples were taken at 60 min from those females given 1000 and 10 000 ng LH-RH. The intact females were examined for the presence of corpora lutea 4 days after injection.
In intact females, the magnitude and profile of the LH response was dependent on the amount of LH administered (Table 3) . Increasing amounts of LH-RH released increasing amounts of LH. After injection of <100 ng LH-RH, the LH levels at 20 min were consistently lower than those at 10 min. After 1000 and 10 000 ng LH-RH, the LH surge was prolonged with the levels at 20 min being consistently higher than at 10 min, although by 60 min they had dropped below the 20-min values. and >46 ng/ml were 5/15 (33%), 9/16 (56%) and 8/10 (80%) respectively. The mean number of corpora lutea in the ovulating females in these three categories was 3-20 ± 0-37, 3-38 ± 0-26, and 4-0 ± 0-33 respectively (F = 1-75, < 0-05).
Experiment 5: effect of LH-RH priming on pituitary responsiveness to LH-RH Two injections of 25 ng LH-RH were given to (a) intact females which had not been tested for receptivity, (b) females known to be receptive, and (c) adult males. The interval between the two LH-RH injections was 20 min (receptive females only) or 60 min (all treatments). All animals were anaesthetized with pentobarbitone sodium and blood samples were taken immediately before and at 10 and 20 min after each injection.
The results are summarized in Table 4 . There were no significant differences between the responses to the first and second injections of LH-RH in any of the treatments involving female voles. In males, however, the response to the second injection was significantly smaller than the first (P < 0-05). ±5-5 ±20-2 ±10-5
Discussion
Mating in the vole consists of a number of ejaculatory series, each series being of one or more intromissions accompanied by pelvic thrusting (Milligan, 1975b (Sawyer, Although minimal amounts of mating are required to induce ovulation (Milligan, 1975a) , under normal laboratory conditions of mating the female vole experiences multiple ejaculatory series within a short time period (Milligan, 1975b (Fink, 1979) and oestradiol is essential for initiating and maintaining this increase in responsiveness in man and rat (Aiyer & Fink, 1974; Yen, Lasley, Wang, LeBlanc & Siler, 1975 (1975) reported that oestrogen priming inhibited the ability of LH-RH to stimulate LH release in ovariectomized does. In the ferret, Donovan & ter Haar (1977) observed that the gonadotrophin secretory response to LH-RH was greater in anoestrous and ovariectomized females and that treatment of ovariectomized females with oestrogen depressed responsiveness.
These observations indicate that the factors determining the characteristics of the preovulatory LH surge may differ not only between closely related species exhibiting reflex or spontaneous ovulation (i.e. vole and rat, respectively) but also between reflexly ovulating animals of different species.
